Certain cognitive deficits in schizophrenia appear to emerge from altered postnatal development of the dorsolateral prefrontal cortex (DLPFC). Dendritic spines on DLPFC layer 3 pyramidal cells are essential for certain cognitive functions, change in density over development, and are reduced in number in schizophrenia. Altered expression of molecular regulators of actin filament assembly and stability, which are essential for spine formation and maintenance, is thought to contribute to the pathogenesis of spine deficits in the disease. However, the normal developmental expression patterns of these molecular regulators of dendritic spines, which might provide insight into the timing of spine deficits in schizophrenia, are unknown. Therefore, we quantified the expression from birth to adulthood of key transcripts regulating dendritic spine density in monkey DLPFC. Layer 3 pyramidal cells, and tissue samples containing layers 3 or 6, were captured by laser microdissection and selected transcripts were quantified using PCR. In layer 3 pyramidal cells, the expression levels of most of the transcripts studied changed early, and not late, in postnatal development. These developmental shifts in expression were generally not detected in tissue homogenates of layers 3 or 6, suggesting that the changes may be enriched in layer 3 pyramidal cells. The timing of these shifts in expression suggests that early, rather than later, postnatal development may be a vulnerable period for layer 3 pyramidal neurons. Disruption of the normal developmental trajectories of these transcripts may contribute to layer 3 pyramidal neuron spine deficits in individuals who are later diagnosed with schizophrenia.
Introduction
The disease process of schizophrenia appears to involve altered development of the dorsolateral prefrontal cortex (DLPFC) (Hoftman et al., 2017; Lewis and Levitt, 2002; Selemon and Zecevic, 2015) . The DLPFC mediates certain cognitive functions, such as working memory, which improve substantially throughout postnatal development (Luna et al., 2010) and are impaired in individuals with schizophrenia (Kahn and Keefe, 2013) . Thus, disturbances in the normal developmental trajectories of elements of DLPFC circuitry that are critical for working memory could give rise to its impairment in schizophrenia.
Pyramidal cells in DLPFC layer 3 play a critical role in working memory (Goldman-Rakic, 1995) , and in schizophrenia, these neurons exhibit a lower density of dendritic spines (Garey et al., 1998; Glantz and Lewis, 2000; Konopaske et al., 2014) . In contrast, pyramidal cells in layers 5 and 6 appear to have a normal complement of spines (Kolluri et al., 2005) . The apparent specificity of the spine deficit to layer 3 pyramidal neurons is thought to be developmental in nature given the laminar differences in the developmental patterns of spine density, and of the excitatory synapses they receive, in both human (Huttenlocher, 1979; Petanjek et al., 2011) and nonhuman primate DLPFC (Anderson et al., 1995; Bianchi et al., 2013; Bourgeois et al., 1994) . For example, the densities of dendritic spines and excitatory synapses on layer 3 pyramidal cells increase rapidly during the neonatal period, reaching a plateau in early childhood that persists until late childhood, followed by a protracted period of pruning over adolescence until stable adult levels are achieved (Anderson et al., 1995; Bourgeois et al., 1994; Petanjek et al., 2011) . In contrast, DLPFC layers 5 and 6 exhibit a more modest or absent postnatal pruning of both excitatory synapses (Bourgeois et al., 1994) and dendritic spines (Petanjek et al., 2011) .
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